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Introduction
The Afar triple junction, where the Red Sea, East African and Gulf of Aden rifts 23 intersect ( Fig.1) , is a key region to understand how continental breakup occurred under The YOCMAL project (YOung Conjugate MArgins Laboratory) deployed 23 broadband 37 stations in a network running from the Red Sea margin to Aden city, passing through the 38 Yemeni highlands and Sana'a city (Fig.2) . Using classical teleseismic tomography [Aki 39 et al.,1 9 7 7 ]o nr e c o r d i n g sf r o mt h e s es t a t i o n st o g e t h e rw i t hap e r m a n e n tG e o f o ns t a t i o n 40 (DAMY), we image the relative velocity variations of P-waves in the crust and upper Sheba ridge [d'Acremont et al.,2 0 1 0 ]a n db e l o wt h es o u t h e r nO m a nc o n t i n e n t a lm a r g i n
73
[ Basuyau et al., 2010] (Fig.1) . The increased magmatism caused by extension above a 74 plume was first thought to stop at the Shukra al Sheik fracture zone [e.g. Hébert et al.,
75
2001], but these recent results indicate that the limit could be further east (Fig.1) , as 76 proposed by Leroy et al. [2010a] .
77
The Gulf of Aden is characterized by two stretched continental margins systems: non 78 volcanic margins in the east and volcanic margins in the west near the Afar triple junction.
79
The volcanic margins are associated with syn-rift SDRs up to 5 km thick [Tard et al., 
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The smoothing factor, which limits the short wavelength velocity variations, and the ini-
131
DRAFT A p r i l2 1 ,2 0 1 4 ,3 : 2 6 p m DRAFT iterations were chosen after a series of tests and are respectively 0.001 and 0.007 km.s −1 .
133
The smoothing value chosen is the same as Tiberi et al. [2008] and Basuyau et al. [2010] . 
Checkerboard test
We use a checkerb oard test to assess the resolution of our inversion. The synthetic 
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The results of the checkerboard test (Fig.7b) show that at 70 km depth, due to the con- anomaly contrasts in P-wave velocity, which have a range of ±4% (Fig.4 and 5 ). These 
169
The high velocity anomalies under the stations ANID and SUGH could be due to a thin 170 crust as they are in the Red Sea coastal area, or to Tertiary granitic intrusions of Jabal not retrieved, the dipping anomaly is quite well retrieved in the synthetic output model,
226
as well as the low velocity anomaly beneath Jabal An Nar volcanic field (Fig.9 ). This strates that a purely thermal origin leads to a linear relationship between P and S residuals 236 with a slope of 2.9. Gao et al. [2004] proposed that a slope higher than 2.9 between P 237 and S residuals for the same events highlights the presence of partial melting and several 
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We thus selected the events coming from northeast (Russia, Japan, China), and picked the 
